Patent Abstracts of Japan 



PUBLICATION NUMBER 
PUBLICATION DATE 

APPLICATION DATE 
APPLICATION NUMBER 



EUROPEAN PATENT OFFI^fe^ 4-^2^ 

BEST AVAILABLE COPY m 



2001144266 
25-05-01 

11-11-99 
11320725 



APPLICANT : HITACHI LTD; 

INVENTOR : SEKIGUCHI TOMONORI; 

INT.CL. : H01L 27/108 H01L 21/8242 H01L 
21/3205 H01L 21/768 

TITLE : SEMICONDUCTOR INTEGRATED 

CIRCUIT DEVICE AND 
MANUFACTURING METHOD 
THEREFOR 



IS 9 

S.N « 




PROBLEM TO BE SOLVED: To maintain high reliability of continuity between the upper 
electrode of a capacitor and a plug which is connected with an upper wiring layer to 
prevent defective connection of the upper electrode with the plug from being generated 
and to reduce the resistance of the upper electrode of the capacitor. 

SOLUTION: In a capacitor of a DRAM, constituted of lower electrodes 45 consisting of a 
ruthenium layer, a capacitor insulating film 50 consisting of a BST film and an upper 
electrode 49, the electrode 49 being constituted with a tungsten film 48 formed on the 
upper layer on an ruthenium film 47 which in turn is formed on the side of the film 50 is 
laminated on the film 47. 

COPYRIGHT: (C)2001 ,JPO 



BNSDOCID: <JP 2001 1 44266A_AJ_> 



<i9)0*HWfM* (JP) 



(12) & m 4* » ^ $s ca> 



^2001-144266 
(P2001-144266A) 
(43)^18 B ¥Jifcl3*p 5 E25 B (2001. 5. 25) 



©DlntCL 1 
H0 1L 27/108 
21/8242 
21/3205 
21/768 



mmn 



F I 

H0 1L 27/10 
21/88 
21/90 
27/10 



5 F 0 3 3 
5F0 8 3 



6 5 1 

R 
A 

6 2 1 C 
6 8 1 F 

SSffcfc IS3&ECD&23 OL (£3lK) 





ttmm 1-320725 


(71)a88A 


000005108 










(22)WBiB 


¥^11^11^ 11 BQ999. 11.11) 


































(72>3W» 


mm m 






















(74)ftSA 


100080001 



















(54) [JM®«ft] *W(«tt«liIlM6TO*t«eo«a3W* 

(57) imm 

1MB] *^rsis?±&mmh±mw&izmmfz>7° 

[IWfc* R] ;i-x-'>^*^ : 5:^T^«@4 5 fc B s 
T % I * -v v •? 9 5 0 i: _L«*ffi4 9 1 frh 




BNSDOCIO: <JP 20011 44266 A_l_> 



■(2) 001-144266 ( P 2 0 0 1 -D6K6 6 



tzW, 29&b* files 1 H i tfS 2 WBK30jft3 ft£ 
gftTe&Hk. lilies 2 W&±.£.&f&£titzWti&'c . m 

w& tminmt &vsmtz&m*h «mm t $:-ir 
files 2 «s(i . mw&smmmizm&LZ tumim 

k. |irISIB^(il{cfM§ix^H2«i:*-i-^. 

fcti , friers® files 2 e k mrE&ttffitt k «o 

m+mnm immt. fries 1 w&iztt m Lx&fsmti 
rzminmt. mzmii5Xism2nmmi~w2fcztLtz 

iaffii«kS2mffik **«WClMtt-*«ll*ttfc 

ft s *iw«Maig imirc* -> x , 

mie^^WtcJi: . k KISS LTTOtt* fclifflSfit 

fries 2«»i, mmmmmmizMf&ztitz& 1 ® 

k, flEBeifcfI!ltwffM$fL^S2Jli:2r^. 

fries 2 «k:i4»**<-^4 iift ^ k zmmt -th *m 
im^m 3 ] m$ai 1 4 tin 2§sm<?> i mmmms 

£M.X'hr>X. 

m^m^mimmt. mzMimmzttftLx&tfiZti 
ti&2Wfet. m&&ii5±v%2mmmzmm*iifz 

f«eS2m»±, ffi2&S&&&JgLMlzi&j$LZtifz& 1 A 
k. l»IESSlJB±CJBJ*5^*«tt«03f2«i:S-t- 

fries 2 jBti . fria^fls* x y f - y r+ & &mzt>\ > 
x. msssim&nmtinmxo tx^f-^a*** 

[sb*« si *^v*ii>mi,zm-tt>ixfcffimwm®M. 
*:» 2 mm t , fries i *j j: t*s 2 ttsntcms titi 
\tmmmfr^h^fommmmwx'fo'>x . 



■3i£3SS2*W;. files 1 «Sr«j«-r*ttf« 9 tBKfctt 

nmmz&^xmm%m-M^^mix'ffifezix& z t 

m=Fmnm int. fries 1 «ffit=*tiaj Lx&f$.*ti 
tzm2w&t. mzmi&J:v c m2nmmt,z&f&2tif.z 
mmmmt msimmmm^mmm^mttz 
immmfoMfr^&^mtmmmmwxfo -> x , 
fries 2 . iuiess*e^iB^^fi!c§ tvfzm 1 6 
k, fries im±izm^titzm2mt^^. 

fIieS2fl(±» ms5Mll%*:ffif$.i-&mm£ 0 t>ffi^ 

^ffl<o«it®t, fries lmmizftfaLx&iitz n 

3tJB2HSk. WS5*l*Jj:l«e2Mait=JBritSii^ 

siiEiii:*^. ffiesafe«p>'«t^**«i^ 

I49fi^***»^ft 4 ^IHWWMSIliaSSBTJb T . 
«BE3S2«ffiii. frie^»*&^IPJl^^$^Sie 
k. fJieSlil±tc^$ix^S2®k^#^, 

fjies2«^i*ia3jEE^{i. fries i«^flifiKt-4Wt4 
Tiries52«ffi*ai«ufc«^ort»jc*j: 0 tis^; 

k £«Sk *^fMM*0KM. 

fg^ffl^s 1 mmt . fries 1 m.mzn^Lxm^ix 

tz'm 2 MM t . fries 1 43 i t^"S 2 VSRKOBAS ^ 

ti§iii^«c«^4>ft4*»*WM»iiiHasK-C'ib-3r . 
fries 2 at* . mms&imfflizB&.zti.rz® 1 s 
k. fries im±.^zm^t\.tzm2mt^^, 

flieS 2 **m*R*tt H ? 'f X y f-y^JPX L£*w£ 
coJpXBlriH^fcfti.^-yMBkTiftkOft'rftSti. Ir| 

— i y f-y ^*frTc«i»ew 1 MttmnMxmmizis 
lak-f-awfteMgmftgs. 

ifffl^im. fries i«at*f^L x&&zti 
fzm2mmt. mmii5£zfm2mmmiz&&izixt2 

i±&.mmfcmfre>% 0 . fries 1 tts#&tt±fc<±ffi* 

fries 2it®i. iffiesftje««ffl!fc:jB*sftfcaii * 
k, friesin±^Bic§^S2Jik&^, 
fries 1 mcommr m,Ti>(d-2XTins) 

/2. <V0&ft£ffifzL . 

fiies2®^pj5T2{i. t2>ti. ^^mtz-r 
ztz:imk^z*mfamm\s\$&mm.. tztst. dim 
les 1 nmvmsfflmm&tzimmm 1 «ffi^>n«rts 



BNSDOCID: <JP 2001 1 4-4266A l_> 



-'(3) 001-144266 ( P 2 0 0 1 -K£6 6 



■tf£Vi> 0 > Tins {iffiIie«*fe»ffll<!OiW¥-Cft & . 

c m^m io] ^tu *n\smzmf$>tLtzffi$mm® 

<tfcW2«lk . BEE* l fc J:VW2*SW=JBA*<x 

X£ ixT V i k t -r £ ^mWMMMHRSai . 
[ If £ ig 1 1 1 If 1 0 !Effc?>^fttMftlIIf&i£iE 

mi mm&mi , itret— > ^«ojnxa^±SA i & ran 

81**. ft/hftKX+a*) 2 frso 1 fcLLoflTC* & c: k £=tf 

[ bpis* 1 2 ] it ^tb 1-11 £>M*ia— mi=.%M& 
*mifctm®mi@.x'h -> x . 

i mem 1 3 3 mm 1 2 iea«o#« ft*fltiafiK&s 

KH- SRO (SrRuO, ) mX'fohZ. 

1 1 1 * « 1 4 3 is^jf 1 2 4 *:« 1 3 im^^mtm 
mm^m.x'h->x. 

ffreSSKHRU, BST(Ba x Sr,., Ti0 3 ) 
§L STO (SrTiOj ) IgL 4Jt«. mt9>?>V 

(Taj o 5 > R-c-As - 1 zw®t-th*mfcMn® 

Hfc£J» 1 5 3 M*JR 1-11 OMitA>— ^tEtt» 

«fnsssKiaRtt> mt*>*>v (Ta 2 o 5 > rt* 

4 i k zftffit-t&^mfcimmsmw.. 

mxm 1 6 3 msm 1-15 <oM*t*»-«tE«o 

mmm2miz. ivbss. vbj^L<tivibgi7c«j^ 

[ mtm 1 7 3 mem 1 6 3Etto#3f*iMxiai&g8 
x-h->x. 

filEil2S(±, ;y/Afy (W) Hi. (T i ) 
M. (Tail. mtfyf^T-y <wn) 

JR. fi-ffcf"* >- < T i N ) JR, M^^^KTaN) 

^yTA-S-^TM h7^H (Ti A IN) 
R. t^^'jayff K (TiSiN)I. * 



y/Af>y^yt^ h7-f K (vvs i N) JR, £*: 

ti, fyfll'i'Vzy-tJ b=?4 K (TaS i N) Kf 

[ it 1 s 3 if i~i7 omtifr— jRicsaKw 

WIBB2*ffifc:{i. H?itEISl&il^2Ji(::flo;lT. JS 
^vfl:^ftlB*»^=Sr«.SS3JI*Wt-6ik*«»k^ft 
[ SIRSS 1 9 3 If 1 — 18 <OMftj&»—3SKKtt4> 
WlE*l«ffilA« *&£BL -W^UIM KKtL<(4 

1 it 5f?js 2 0 3 imm 1 9 imn*mimn®&&& 

'J-f-f b'R. *fctt. SRO (SrRuO, > 
d k S-^MSk-rS^NIfl^lllIKIIS. 

[ fft&is 2 1 3 1—20 <7)mtn—mizim<7) 
^m^mmmsmwx'h x , 

[|t*JB2 21 ( a ) ^«c«^±B^M I S FE 
T±t2^ 1 JUStKIURSr^- LT f y h|£i3 «klf^ 1 mW. 

lul5mfiEffMffl^l*)m(:?LSrJPX-ri.XS. 
5rJg)S-r-i»Xg, 

( c ) «rffiS5im*:«-33iS»«tt4<:«lW»«tt^2S 
*IS^)R^iS»L, $/5>t»ll*«Ji*iJ:W f *2aWJl 
Srttffi^-SXH. 

(d) ffiS8llt3j:V3i2mW*i:'-<?--yW&Z. 

tiz£*)m2mMz&&Trz>T.n. 

(e) ffte9S2«fi«rll?!l$3fl|8)t&KII»itffL, HO 

mm 2 mmzmt&m 1 ^©ctl^ ± txiuiais 1 vsst(= 
jtf hm 2 t#m^jpx*x -/ f- j:'") ittxa, 
$r w-r^. d k «:« Wit i-&¥mfoMm®mmw<ommx 
m. 

[ mem 2 3 3 If 2 2 IStta^^fltlalftgK 

H>jlEI^21:®2:Xv^-v^*-r-S>XSCi>^-C. fTlEIS2 
ii*x>y^-^^L^. M'^-->-X$ix/v:1fil2lg2e 
Z^Z7tLXmsSSl®Z^yJ-y7i'&ZtZnWi 
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[0001] 

xCOMik&ffilzmL. tfd, DRAM ( DynamicRandora 
Access Memory) £W1-£¥*?lfr£!S(C:itffl LTWsJ)*: 

[0002] 

t'Jt'Hi, ^fUSrWW* 1 BOM I S F E T (Metal 
Insulator Semiconductor Field Effect Transistor) 
b . «I<7)M I S F ETl;ffi5lJ^ft^$^ 1 jlS<7)ffi if 
fitfflSftSR^ (^rA*/^^) tTl?tj£$iX&. 
[ 0 0 0 3 ] 'J -fc:/I^SJRffl?>M I S F E Tti, JHH 

®fi*5 J: t/V -X , Fl^-f > 5rtSE!c-r * — JtO^ *« 
J*T*tiWi3fi.&. <I<5DM ISF ETIi. ii^ 1 -OiOvStt 
ff fcSC: 2 iffM$ iX, 2 Oi0 M I S F E TtfO— 3j<?) V - 

£1***1*. fyhSlj. HtrlSMI SFETVXhg&KlE 

*. Ht<lffl£MI SFET<0±»fcII 

g$*u ±I£V— FW vtfHfeJrfcttaittfcJSaS 

[ 0 0 0 4 ] tzb Hmm^-l-l 0 8 A^'&Wii.. f 
•y h^i^^r-vv^^SriaS^i.Jf-v^N-^^ • 
/<— • t'yb^'O (Capacitor Over Bit-line ) f&i 
<F> D R A M & BH^ L T t » * . «I ^H5(- IfiiS $ *Ut D R 
AMt'ii. b'-y h«^±fft=EBL*:=>f -W^^TS 
W& ( S?8€® ) * RfSttC iDX t . CI <OTSHI«ffiJifc 

T ^MtSrtiiQ U > * 'J -t /UDl»»fl;fc:# 3 * -v 
^y^fJSSlwl (Cs ) cOffity-Z-ffio XolzLX^^ 

h. z^Xoiz. coB«a&**i-4**u-feM:*sv* 

[0 0 0 5] bZhtf. **r;*is?WM<n±mUzi.-o 
X &&%cr>M&{kZixfz*mtkmWL. #l:2 5 6Mbi 
t Utft'-yh) ffi^WKcODRAMtCioV^Tii. j£S 

[00061 KT. 1996^1 fEffl^ 
S^lfeff. rjBfflWlJ 6 5t. II*. p 1 1 1 1 
~1 1 1 2CBtt$*UO**J:3fc:. f&ft.9>*H> (T 
a 2 0 5 ) . 2&£l%tiSTO (SrT i 0 3 ) . B ST 

(Ba, Sr,., Ti0 3 ) 3«?>ffii£ttfc (^f^f*) 



TO. B S TtiitUSflLS*** 200-500 fSJg h & hub 

v •» f>iiT i > & -> 'J 3 >'f £ f UP. . ^'J3 yl iimz ttn L 
tl^filSMf ^ ^ t^SKc^S . ST 

[0007] STO. BS Tcn&mM . ffirffcttSJHJRT 

* v/n* is? mwgMtfftizimm it&tz&titzR u ( >v 

r-^A) . Pt (fiA) . RuO, (BrtlyHr-^ 
[0008] 

iRWfim&LXot-t&mm] u&»u Ru, pt? 

(Au ) . I(Ag) . (;l-r-^A (Ru) . 

□ v-!;^ (Rh) , s^iS^A. (Pd) , ^rxS^A 

( O s ) . -f U l J^2± ( I r ) . il^. ( P 
t ) ) 2rV>o tOhtS, 

[0009] -r^^*> . fg 1 <?>v mMli. Buieft^E^ 

[0010] ^c0J;a^llO^t5^1^S(±. ± 
u. PtSS<7)»AK«S:SSM4:LT»ja-*-*«^. CV 

D&^-ffl^-i.. ^<oc vDJMX'itmntfxizmmwis 

i^:. RuOj iOiot^t^tfefP.«lfiic7c^^* { 

fcawixxyi'— . ^o±spm@SraoSui»6^M 

zmfcfh . y^m-mzmti-? vmw) r* 9 
)v>9v?x=r ym0)±m>m®x't&f&z tiz # . z. 

vimiktiMW&bTyrbnmizmtfLZixhfrt*. 
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k % 0 . file Ltz X o SrtMlW«8&O^S5£<t ( J#^fl 

[ooii] »2<r>smi* ±««ffi£«j£-r**&fli 

k £7)x »/ ^-y^m.tRiti)mnmz btL%^zti,zh&. 
-7 x ? k L D 3 v^-fliH^O K 7 4 x y + > ?\,z «k *) 

tob. X)V—-fc—>lfi\W : 7 7 b kMMMkb omiMfi 
JjlT»J:5414tl)l7*4. -fSrfc-fc. bu 
ft-SIEi* (mifllStS) 0. WIS* 

t . ss i jHSKesttt- h y^ymn mull 
asffl<?)^;i— *-/K?>ai$«* i siEsnitJsgJScox/w- 

£f?±£tf & bWi 1 M^tcirr^X/L—^-^-SrJFM 

fUf±»*ffifc:x v^-y^SISyt^kix^r^KiLh-^* 

[0 0 12] 3 ±^«@SrRjiLTX;l— jf.-yP 

t5M (^tiffRu, RuO x > -CflWESiXT^i 
BfH<±. *-;HniI (I'yf^) &cr>y*hi/ 
'JAhm<7)M& (T-yisy?) JMlZjL 9. X/W-*- 

mzy^fffifSLZ'tf^X l> . x/l"- /UBrW*»&TW 

^(c J: S v ^Jix -y ^ ymmmi . x/W-*- 

[0013] S52«OlSKBIi. ±««ffifc:*&WafcJ8^ 



[ 0 0 1 4 ] CO<fc -3 «riann^T *ffltE3li, «-^JKffl 

commit <x-%tc^z tizhh . oto. 

-thtztbX- $>•!>. 

[0015] *56BHtf>a«li. ^A-^N'^^±gi5mSk± 

[00163 i/c. *&mcom<7>mm. 
zztizhz. 

[0017] *mie>ffi3&%t>Vlz%<7)m<?>BMb%iM 
[00 18] 

f&Rtno-h, vtmm%i*<n<F>wmzmmzim-tix\,f . 
[0019] *wft<n^m&m®mm±. mi mm 

(3SiJWS*4JtJiitS!«*aR) ^^i^-v^^** 
A. ^^^•v-^±c0ieiS (*2«Ei») k^2«®k*« 

a^JS* J ^*n. m2Sffiimiil (Tii) k^2^ 
(iJi) kSr^. l^2Jllc(i^JS^'fl:^2:^fi!tL^:l-» 

4. **v*l±, m2Ji(z{iSSS* ! -&4ii^v^co-C'«> 

4. 

[0020] zcox o %*mtmmmim£.j:tiji£* 
M2mzmm&&£ti%>>^\ ^£titztLxi>mw& 

x/u-^-/wr 7 ^k <o«awsHtt**i*i±"r J. 

[0021] **s. mwtsmiztem.it*? yfrt>*&'* 
o rm&tzizimmZ'ktszttfX'Z h . ««aw<otc 

mt+?y (Ti N) t*t»*«>. (Rfc:«a«»fc:fi5«fc 

kBSRk^^L. mmit£m.m~thMiti-?y (ti 
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m^9v <t i o) {i^B!c$iif\ mm&tttm2m 

[0022]^. *Wn<r>t%-£^ tr^W(iS2«fie 

L.mimt meiffit t comm.tfBkmz% ^<ti,. 

< k 1 K 2 JB k k SiF (C-C* . & 

»k b^»2«ekS«ffl#k<Oi^£&#C-C* 

[0023] ttz. *f&j&smMm®K&ai±. w. 

^'tS^i*** (SR2«E«) k*2* 

#H£*«0Kige?i> 0 . SS2«®±351» (TJi) k 
352JB (±Ji> tr^, SI2WiSejSJRSrx-y^^ 

m2m±comffl&mm < k ^j*^ d 3 ^Kfljn) tig 

T. S2l*x-vf>?'Xh7A-J: LTWK$-^&^2: 
A^S*. CiltciO. *-/Pc7)^2«S / viO* 

7L (^hilf^ft '^^J: OTJl^i&m&mi J1IE 

11B& (Tgpm©) . m2m® (±mr&) tsxtfma 
sktfSBBawt <^-*-^r7/) -eiggssfi./^ 

**Jfc«EIIffiBEiBT* 0 . SS2«»i»lJB (TJi) k 
W>2M (±M) h^-Sr^. 3f?2/I}i. *l«£«Jfc-f4 

ft. 

[0026] zcoi. o K^mmmmmwizztitf, 

fcfcwt. IS 2 

/fiO^^-yiJit/ffll^SrjfPSiK-^l.. .L05*&, SSI 
JftWMfcttCSL < . #>S WiBMfcttSfflSU-fcltaf* 
36tt£ =rf**m (fck^Jf/U-r-^A) TfltJSSivC 

X"£&. 

[00271 4*:. #ffcHJ!<0¥?»{teM8@S&igS{i. IS 

li&ffi (Tansffi) . H2^® (_t«*«> fcit^gs 



*e*JiJI (?aitt«*4fcJ4>SIJI«*«!) frtth* J e**i' 
dp^"C^^±^E« (SS2JHiiiR) k3S21E 

SJfttMREHS&KT* 0 . 352ttffiU3SlJB (TJi) k 
$2Jf <Ji«) k£-lr^. S52W±. ^l/B*aWW-* 

*mi o i>mtt.m<o&^tfmx"ffif&*i\&. 

[ 0 0 2 S 3 £ coj: -? 5:ip««sAa@»il{BtcJ:ixtf . 
3S 2 «tcffitS*<?>«V ^«»*<ffl ^ 6 ii I) ^ . SS 2 

[0029] 4?t. *«^<7>^«!«aiaKS§w±, ss 
i«ffi (tsc«h) . m2nm (±anM> fcivsi 

*g^M (3ftR«#:4^:liWR«*IR) j&^Srft**'^ 
^f J s-^°>'^±<7)i2ir: (IS2ilffilS) k^2« 

nitwawiiHiisrcft o . m 2 mmum 1 m ( tj§ ) k 

I&2J1 (±«) k2r^. 3B2«ffi^rt»JtE*ti. ^1 

[0030] ^c7)j: o %¥mtmmm%$imizj:titi. 
mimtift (tztz-ifji-T-oM.) x°m2mss£ft£i& 
atLtzm^rizit^x . &2mmm (tzttn^y^^ 

> ) k m 1 ««^<oaSP.-CIP 2 «ffi$rtiJS L*:%£-0 

*3&«rt»fi;*S:ffi«-c*&. asiJi*mkUTfflv^** 

^Sfi — ffklzftffificiJ} tfjz^ < . J: o ^ftlt^ 
2«®*f»fiS:i-|»k. #-v^^»tt (tztz.l£V-7 
VSK) ^'ii^t. DRAM^)'j71/7-/^ttmt 

[0031] ttz. *mi&!mti;Mm®s&$m&. 
in (Tgusas) . m2mm nxx/ma. 
mm (%mwfo£tzimmmfci&) 
^ar#^. *w^?±<owm (m2mmM) tm2m 

ffikjWSaSPH - (x;l,-t>-/^7/) T»atS<iA:^ 
W«s«BligKagBT* 0 . J» 2 mH{±m 1® (TJi) k 
3S2J1 (_k«) k^#^. »2JB*m2ra^rttH9-fx 

itHk^-T^JKii. PI— x-yf-y^jfeffTT^lllJiW 
^«0SnX»tffiici3itl» -r-^ffik Ttffik^^-gJ: 0 

[0032] -rfir*)^ . JK 2«flitm<?>**«» 1 mmi 

®£>9i>zc-yf->7"ij\ij-mzf£ti&. zcotztsb, mim 
&£T/m2mx-ffifii-tz>m2WMcomj:iiii. mimw 

®X^2^mZffif&Ltz*%&bttMVXfeivX^2>. 

[0033] ifc, *min¥®mmm%gim±. m 
mm (Tgu«®) . ^2m@ (±umm) tsxitma. 

**J*i''?±.eM& (m2Mm%) t&2M 
& k A^ccSPW ( x;w-7n-;ur 5 ^ ) t«aa § ix^^ 

mmmm&£im.x$> d . is 2 mtEiiis 1 ® < rm > k 
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&2m (±s> k*-ir^. miv.m i mK£fzimv& 

iL.mmX'BrfL*tiX&*) . IlMlTllj, Tl 
>(d-2xTins)/2, ^itL, SS2/I 
50§IJ5T2ti. T2>T1, crtfkfrZmfZt i>cr>T$> 
h . tzti I. dlilB 1 m@^l$f£P B 18Eei4 *:filfS 1 
^Rfa^S^T* O.Tin sti^ft^SMOMlSt- 

COO 34] -tteib-h. Tl>(d-2XTins)/ 
2*>jfcft-J: ') . Id l JB«iJ«Sr < k iTSB«& (* 1 « 

m c -r&mi&izj; &ma*:M!h&tsi,z&m% 
■c»i*si-i63&*ft . 

u\ T2>Ti<o^pht9. m2m<7)mw^m 

[0 0 3 5] 4*:, ^BJtfO^Nftt^SHalJS^Sfi. ^ 

i <t,^ee) . (±amts> axx/^R 

f*ff7*. *±#>i» (SS2TOR) klfS2« 

EE t M ( 7./L-^-/ur5^) "nsastofc* 

WMif&isiBKiB-?* o . &2wm±w,im <t«) t 

Sf52)3 l NB> >Srft*. *l**iJ:lflB2JWfflW5K 
iBiff'j*:* 1 -?'— ' ^(-ilU r §ft-C t ^ i> <OX"$> h . w <?M 
iHir;#(i . -/— ' WWllmfrbTtmizTZ bfcSJSW) 
!!*».•,?— K4S4t*<08B?i* { , S^ax^fS<0 2 

t o o 3 6] z n x -j izm i mt-ixt/m 2 nons*?- 

«tt*>J:0 f! .t-fi?4 OSrflLhf**. 311® 

(tz>t * ^mn-gtsm ) urn 2 m t sm lx 

x ••/-;-> -/tnxttd^. zcotzih. sgiJfeox-y^-y 

ft/if-W) 3&«»(K$ii*. d^id&lM >r;u 
A*rW L Tt^T'^O^XgSrjtft-S k . i5fc#Ii§3? 

fcfcS, , I ^ «fc 3 ta6«4mH*«flHSI»«B^>*S 4 0 

<vft±.is£tfmm i \ic7)ft±.iz3t5-x'$ h . 
c 0 0 3 7 ] . mzmtmmmmmmz&i, >-c . 

is. 4*:ti, ^ixt>r>{t-£tmti-hzttfx'£&» m 

HH. SRO (SrRuOj ) MSr^T't 

Cl«0t§. ^fi*£Wi. B ST (Baj Sr H 
TiOj ) K. STO (SrTiOj ) &tz&. M 



[0 OSS] 4fc, SSlWi. S-ft^^>'Mk L. Sft 
«Bftl»*i. W.\t9>9)V (Ta s O s ) glk^^it^' 

[0039] tti. M2mt. ivb^. Vb3Blt»L<{i 
VI bfls7C**»fe ! ar4&«l»4n:Ji^ii^^affc«i. s^U 

HK 1 1 < liftllrWIk i k #TS * . SB 2 « 
fctt. (W)I, fy-y (Ti) flg. ^> 

^/P (Ta ) m. &it?y7'*Ty (WN) H. Mft^- 

(Ti N) K. SfL^^^/W (TaN) f"^> 
T^i-^At-f h7-f K (Ti Al N) 1, J-?>> 
yaWf h^F(TiSiN)R. ^y/xfyy 
ijayf^f H (ws i N ) i, 4)t{i. ^>^/w 
j/ija^ h7^f F (TaS i N) JRSrpy^TSS. 
C*i.ii<OA«R**v%ttASHt^!ftJRti, » 1 «*mJ: 
OtWBTfttt. ffi^-yJ-yrmzmtL. JEffi^fiv^tf 

[0040] 4^:. l#2«Stc{i, *l*s«kt^»2J|t= 
^ H^^^^b^l^^ 3 Sr^^3Jl*:^fS'C-t-?»o 

*wm%&>*.%* y T- k LT«Sg$ -e^ d k * S T§ 

v^n. *3&o&ffirti*?4L<$:ir\ iiOiatcHfl:^ 
^vM^^-f-S^klciO, #^^^KIiW<Ott(fi 

[0041] 4^. Sllffiti. *^JlMs -eio^u-f 

hz\b. ifiX' h . SSI WCii, a AM. /W^-^A 

yvf- ?2^»J-»M HM. 4/i*i» SRO (SrR 
uO, ) I^TIS. 

[ o o 4 2 ] 4fc. ^mncv^mmimmmmii. m 
ti. m2m&tm~iMx*m$LZti&i><r>x'h&. m2 

m * fflv ^-a&J&tittLS 2 «SSriZ«UcMt' ^ - k 
«B) HSr±lliSII5S:fflv^c:k:3r<t^Ti=^.. Zil 

{Z'&S-X'Zh. 

[00431 4^, *^BfliO^#^HI8SSISOKji 
*mfo&ffi.<7>±mcr>M i s F E T±t:^ l SP^ 

imi&£ftLxv»/b&&£v c &imffi&&j&i&i'. % 
2 mw^mMn x TsnmBfem&mmzm®. l , mis^ 
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s x y y y-r s - c J; o jh 2 * ffM-f * x 
tar^-*ss 1 1 wane**-** 2 

?U^)DX£x y^y^J: OfirtXS. SfSl* 

aEFL^jsaw 1 * 2 wsazm t/>m, s 2 igsRLtos** 1 

jg 1 *fi»ic»r 4 * xrcnm . » 2 «6«x y f - y ?V)x 

[0044] ai2«fli?&x»-f-y^*xe*iis 

[0045] iiife^l^WMMRiaiHa«IBB*»KJ: 
0 . mriaL^#S«cm«IflI88^S3& ? SSjfC'^ & . 
[004 6] 

[004 7] ) HI -HI 9ii. *3WB 

ffy— HflfccDfl^ETtk SDRAM (Dynamic Random Acces 
s Memory) ORjft^trXglllC^LfcR^t?**. 

*y-fe/WjWB«3ft.£f»* (^t'JWW ) tr* 

[0048] @H^ti^C. 4Mg{fcS*g (H 
T*CSS!: ^"5 ) 1 _ttO ^ U -te/UOilfKM I S F E 
TQs, jgjaillS&iOn^-r^MM I S FETQnjyJ; 
t^pf t^HM I S F E T Q p Srf^Bic L - SfcC £ 
jl^MISFETQs. Qn, Q pJiK b'y MB L& 
J:tfS5lJiffi*3 0 — 3 3ar^ffc-r&., 

[00491IS1 fci±#-WHE»2 **JBjfcS*U 
•y h Kfcfc 6 mi H 9 >f SJRBMkk: i 0 MlS^fSv ^'J3 
vBtffcK 6 ^ESt L*:f& , fcfcilfy'Jn ygHfcJSI 7 5: 
W*ftW&7.VLW*>iL*s. Ztl&fZt iifCMP (Chem 
ical Mechanical Polishing) &IZ X 9ffi£?LT*^# 

$&m2coftmmt. «f»niiwi»)Wi. 

fc, S^l^pS^L<iinMO-<jfyr±A*r*6L. ^ 
y -t /ur v a co mm. 1 IZ P S x IV 3 i V n m «7 x 
*5«L AI 2HIIBKH«<oa£« 1 K p 2* x 3 *J 

i^ni^iM^ts, -e^m. ^SOO-CfOSS 

BMfrC P x 3 i> X 1/ n x )VA CDZtlJftLCOm 

[0050] MISFETQs, Qn. Qpl±&T<7)£ 
HzLXm&ti. -ttcfr-h. y-r-BrffcK8_LC. ^ 

Src-ttfiu ^*fc;ti±^M>?yy^'aT-wN 



«f^7 7^ ( stani: ) t a & t Ltzmm * ss l 
s-ft^ y 3 yjB**"?*? tz LfBflie 

ftMfc i t/S it ^'jayRHiJ^ff v 7¥e.mk 1 0 
-r-m€9{±. -7- F^SIWL t LX\MZfh . 

[005 1 ] act. y-hn^^wipikopS^x/t-s 
tz n ffl^aw ( y >• * ti t * > £ 4 * >-fr *>5i^-r & 

ZtlzX^Xn- Ifi^l lar^BRL, nS*7x 
^4Cpi?» (*>73g) ar^^-yfT^ji^S-i: 
W-jTp- fi2mW*«l«l 22rJg«-fS. SMC 
« 1 tizmtt.i' y 3 ^JR 1 3 UfcSfe. U 
n^f^Ml^±gC*r"7=r M^^'xM (H^H*) 

X'/fymctci-ot. »snaB«*oy— hm 
m.9<nmm^4 v ^—jux-^—v i 3 a SrfM-f 

6. jy:. J5iaia»MW«<Opffl^x;P3tcnS^*Bfl) 
(yyi^iit*) &-<*>frhjL*--?&ztiz£-*x 

n * ^4^*^14 (V— ^. HWV) trfML. 
nM«7x;W4tCpa^f : *efe 5r^f3f >-JT-*=>3i^ 

>-) Sr^-ri). ii4T'oia-c\ ^ia®fisffij«c 

LDD(Lightly Doped Drain) Eii§<7)7— X. y 
ZtiaZ-tzn^+r^USLM I S FETQnfcil/pf 
7l^MM ISFETQp *«»*$<X !> . 
[ 0 0 5 2 ] iXC 7 s - hm®9 C0_hSBt=5^'J =3 yl^fC 
116 <fcfc*tfTEOSlMfcK) &*StL. c;ix$rC 

u^coy*) ?>WHmi 6£ H5>fxyfy/L. 

^ y 3 >mitm 1 6 coTmcomit^ y a y« 1 3 

K7^x 7 fy/U2 SBwx 7f>ri:«3y? 

^h*-;ns. 1 9&mi&.-r&» ii^y?? h*- 

;HS. 1 9£iit-£;**y-fcrt'TWtf>pS!'7x/P3 
( n- Sf^ttt^ail 1 ) CnSM ( 'J y*/wtib 
m) r>4*y*iTh&*-* n' M*W*flB«17 (V- 

kw y) ^ffM-r-s . i - * t^x^t, p< * y 

MMISFETQs^MS^i. ^Of^.-ny^^r- 

18,19 emmzT-mnft H -7" $ n^i^ttA 
^)^yW^m>jhAyX-y^y2 osr^-ts. t-^^ 

2 0(iai6iisfL/v:^a a B^y 3yI*X7fA'y 7 

-fkU82 1 *-itmt^f*, 7 * M/ ^ ( H^-tir-f > 
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3 yfflm 2 i Xif z<oTmv>is v n ^Ifffcffil l 6 *• 

4, p* s^awttw* i 5 , y-h€@9, x^y-b^ 

^-/U-2 2. 23, 24. 2 5*-ffM^&. -e<7)&. 3 
>^7h*-^2 2. 2 3, 2 50)&HZ>'O*M KJK 
2 3^;ht>-/l'2 2 < 2 3. 24. 2 

5<^lWcr5/2 7*rffM-TI>* y'J^HI2 6« 
TOiT iliTi NJKt fctfeHLfctttcSK 1 £**76 
5 Ort-^aS-f & i £: £ <fc 75/2 7 <7>Bfi£ti 
fchitfCVDifeT i NM&cfctWilSrltffL/v:^. 
CiXrCMP^TSfJSL , ay97bft— ^2 2, 2 
3. 24. 2 SiOF^gP^^C^-r^tCioT^TO. 
[00 53] ifcC . ^^E U -fe/UTW <t>isV 3 >«fL§l 

2 l^)±«Pi;t'-y MIBLSr^fiScL, JS]>2I[H]££fPJ£<Dx 
'J n y BHUR 2 1 tf>_L«{-:5ff 1 Jl S ^)E« 3 0 — 3 3 £ 
flM3-&., t*y HISlBLi3J:t/ISiea^iE^3 0~3 
3ti, muf > 0 3 >WtteM2 1 cr>±mzx;*v 

IX z tf)WK rK7^x 7 f -ttrioT ffM 

[00 54] <WC. b'-y MfcBLfcilX^lJigiOESS 

3 0-3 3iO±a5C^U3V^(t^34$r^-r^. CI 
£?) > 'J 3 (fcJ« 3 4 « . mils 'J 3 ^SMklBI 1 6 fclU 

/t— /I- 3 S . X/W— *— ;U 3 8 cOff^fiSc 

U . y'J3 flJB 3 4 W Jb» fc: C V D fe-C#ttfl 'J 
3 > J£ 2: « m L tz 1k Z tl 2r > *f - - > 7 L , £ CI <0 

T-/WX^-^-*rfMt. K«>:r— A'.**— «f 

t ^a B B y 'J 3 ^Rk 2:^X7(2 LTx y >■/(:: <k 0 

3 8 jWfMT'* 5 . 
[00 5 5] ftC-, X/U--*-/U3 8<7)f*]ge^7 0 5/3 
9"HFM-f£>. 77/'3 9(i. X/U-— /W3 8<nft& 
Z-kts vm<m. 3 4 CD±S5fc n STOGM ( 0 y ) 

5 K-r Lfcflasaant*^ o 3 fits- c v Dmx-tm 
aciSTKW-r sAij7i4o* ffM-r & fc*6«c, x -y 

>-SWk«3 4SS1IJ: 0 4><£< . -r&;b*>x/W-*-/U3 

[00 56 J itt::. H2l^-tJ;d(;. 7*5/3 9±C 
a- >J r S$4 0 £ JFM U . § ^Hi^'J 3 vBMfcflt 3 4 JiC 
'J 3 ym\m4 1 ii «ktf ^ 'J 3 ^SSft^.4 2 SrWiWE 

[0057]A"J TM4 0ct)W4«. fctHify?* 



7-y (w> . ^y/xtyt'f h^-f H (wn) . ^-7 

h5-f H (Ti N) . 9v91rt-4 h7-4 F (T 
aN) , f^yr^SX^t^f h5W H (T i A l 
N) . f?yy'j3>t^ h7^fK (TiSiN) . 7 
y?/lv'J 3>-t-^ hMK(TaSiN) . 7>'/X 
fyy'J3yf-{ h5-f H (WS i N) . /l--f- r 7Av' 

U-^-< b' (RuSi) . fyyxr- yi£H K (W 
B) . +9*si£J4 H (Ti B) . ^ y^X^-y/f— '< 
>f h (WC ) . +9y*]—)<.4 h (T i C ) Sf^tflST 
# « . Clii ^«0«^Srfflt n 'J TK4 0 (i , W.zW9i 

^z**j^?imm<nmimwxni,z&^x . 

[0 0 5 8] ^<»JTK4 0li, ^:^±iz'r5/3 9fcJ: 
t/i^ 'J 3 ^igfLM 3 4 U T^4 o wtfttt* 

iiM» c vd j£4fcii^t v j: 'ommt. zti 

SrCMP&tCiD^L. 7°5/3 9±<0IH]^ (X/U- 
[0059] v 'J 3 >SftM4 1 fc 3 yi£ftJ8?4 2 

ma iimt,zmw^&Tmmmnmwnmmzm$?& 

izMzBfctZ . is u 3 ym.\mA l coRJPlifci: itf 
lOOnmitS. ^U3>-^|J*i4 2{±f^|ji 

B^I»TgCm«gO^{Cffiv>|>. ^'j3^iS^4 2^ 

S^O. 1 3Atm^t£^T'JDlt. ^ A^i^ffeiiUfc L 
T B STlSfflV^t 'J 3 ymtW&%(KWM§M- erO. 
4nmlrrSCi:£mi5ti:-rftl£. ^U3>'IWtil4 2 

/NV7i: LTlf¥--f&g&ftO^$ii7 0 0 nrnt^rO. 
=3f^yN"^7<7)^«:ffii: LT4 0 f FSr5g»T'#S. 
[0060]^:, HS^-Ti^tc. ^UayffiftJK 
4 2feJ:?/x'J3^S-(t)14 ltc?L4 3*fcfcf%>. 7L 
4 30^fi!c:^{i. t-f, ^-J3>Kflat4 2±t:7*h 

-T h . 3(c|B»^^Tl± . y'J3 >-KMUP. 3 4 tfOJgfiitt; 

c m p ft tc i -s mm&m ^ v ^ * tztb . y 3 y b 

•fb^ 3 4 wTfflttjWK < . ^fti^'ja >^iSft^4 2 
mffi<F>¥-iBfei>7K<t&ftZti.Z>. Zcr>tz>sh. yVayM 
ftM4 2±lzBfoZtl& 7* his i/X bm^nnftZfit 
mizft oZb tfX't IWtM/^h w,tf%n. 
l$&&<r)tz#xnb<r>X'h 0 ***a. s H£*e« 7 / 

COTtM^y'XhlWV-x ^/C*3 V ^•C lifffffc 
7tM'^hIli. /viti.tfO. 1 Sum 
cr>ffln&X'^?-—y-7'Ztl&. VJZ, Z.0>7*h\siS 

AY-m-?*? ttx aymmA2ti£v*v 3 

>SftH4 1 CXvfy^iL . TL4 3 *-ffM-ri>. 
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£ i7)X ••/ f - V 9'iZ \Z 2 gP a b (7)X y f - y ^ £ JS-f i t * { T 
ttb-h. m\<r>x-/^-y^t. y'JztymtW. 

#X ■:/ f - > / $ ft h fry 'J 3 > g-fUP>'X y f - >' $ il 

ym\m4 l (jx <y ^> -y"x h -y^k LXW&Zth , -c 

Of&. S2iOXyf->^>^'J 3>-gftP>'X yf-y^' 

*iL&&frCfr?<> -r^x-y^^ti. v-'JrJvMfLM 
4 1 ?> ; v '.J a >'ijHI:§M 2 1 JrbKLT-BK::*? ^JUTC 
)\m * i IT v ^. 46 , %r')?cr>* — ; n'— x -y f->?'ar M L 
T i TtOTCfo 6 > [) =2 > 3 4 tfi&fijCrx -y ^ 

Zcntztb. 8S$i^PgO?L4 3 $: 
;h;utx^7 hJtTA^f i> mmmiztan-ri Z b 

[ O O 6 1 ] JJctc . (34 (C^^-J; o t,Z. 114 3 SrilAbii 
tr.-t ^ (1/1^-— ^A«|4 4SrJBJ<W*. ^f-fAl4 
U")S9.(?!i. £14 1 0 0 nm-2 0 0 nmhtS. 
5^- . il i-.-i'^MU 40>»ftfc*iC VDffifcfflV** . 
v- 7. < ) # x(i. tz> x.(4\ Ru ( B t C p ) 2 

IH F rO. 5 s <• <: in. 0 2 *r 5 0 s c cmf? 
tztil . D t C p(.J7*-/1 >?w<y7m ( C 5 H 
(C; H. THFIifh7tKD77 

> (c, h i: o) -z'X>>). rnmbLxfem-rt. 

(_ j; •) mm-z. z'cizx*). mmtjo&T*'^? hit* 

**£c:(i . v - x ( ) #x k LT . b ifcf , ( M 
e C p ) P t (Me) : ; bO t b *rffl^& i b WX't 
Z>, fzfzl. Heli^Hi (CH 3 -) T£>9. Me 
cpii,x+i^^n^S(c 5 H 8 (CH 3 ) -) 

[0 0 6 3] /l-f-xn7AM4 4<75CVD^ < tS 

ttffitCfei^ . 2 5 n 1 0 0 n mggOjPJSWUr- 

T-^AI4 4<7J>E^ J ^l=5rS . 

[0064] &(c. H5(c^-TJ:3(;. i^'Ja^lMUl 
4 2±W^x^JUd4 4£x-y^-y7£££ , 9l&* 
U il4 3fl(::W^T-^i*BI4 4£J£LT. TS^tt 
®4 5 £JBMW* . X y^s'.y^^tCfti.TCMP&Sr 

[ 0 0 6 5 3 TSm&4 5«f^. /U-fX^^ 

[00 6 6] <£lz. meiz^i-Xoiz, yVayWiim 
3^ig«4 2^i(c(±. fctil^x7 NX7fy 



Srfflv ^ . -I <0 1 § s y'ja y B ft.^4 1 » f x -y ^ 

[0067] <Jcfc, HTt^ri^tC. BST!46r 
BST^4 6(i, DRAM^-^A-i/^i 

Bikutiai&fft. BSTm4 6commizrzbz.i£2o 

XrtfVmcO BSTI4 6 X'H , W&tXNt&&»*Zto . 
Sti. /tk itfi!taR»HSt«t>. 5 0 CC— 7 0 0*CcdWl 

^. BSRfcffi&ivr. is^tss (no. Nj o) . *y 

V (0 3 ) *tf)ffiHfctt3?H9l't*fcJ^. a^ttcOJgSR-C 
(5, Tgl5«1i4 S^f-^ASrffl^Jfcft, BSTI 

4e<nw&b%wk<nmu)miz± otsc«is4 5 k b 
stm4 6nftmizmnmmf&ztiz>zbtf%\.\ -i- 
tt-h, b STK4 6<7)mmiztem%£ttmm*i!ts 
xxfimmbLxm^bti. &tz. miwmizis^xit 

B S TH4 6 SriS5§ LT^'l±^:K!^ r Fgiim^4 5 b <r> 

%mz±x°m-h. zcotzfr. Tmw&4 5mstfm: 

Ztl. T&VM4 5 k B ST14 6 bOftmziVT-^ 

k> m&mtif&eymwf&mw <%&zbrf*\<\ mz, 

BfRZixKc^j* 0 >y h(^# ^. 
[0 068] <$ac UStd^-TJ: oiZ^ ^imxhh)V 
^x-7AH4 7^fM^i». ^f-^A14 7ti. <X(C 
l^-t^^y^XT-^M (^2®) 4Skk*>KDRA 
M^^»'N->'^^±g|im^5:tifi!(:-r'i.. ;P'rx»7a,JK4 7 
«. BulEL^/^X'>Z,ll4 4k(5]^CVD^«tO 
Mfcth. Wi\mizliW&Ltzbfflt6&&&WkS: 

X*nJtT««ffi4 5H2:a»tw«AatrC k7&>T§ 

[0069] H?f£L£CVD}£-C'i±, V-X^'Xk LT 
BSS (O, ) tm^X^&tzth. ^->>A (^JtJiS 

^'^ffiBJt-r^^JK k jwt^fc ( k tvmtMr? 
y) zjmix* mm*B:*:mz.-t&'*im&tfhi>. l 

[0070] slfc. ;Wt-X'7A^4 7(4. T^®4 5 
PB^x^-XrS^jiO^^^r^WTJFM-^^l). ?L 
4 3ftlZli?X'lZB ST&4 6frBfcZtlX^&tZtib. 
TSS€®4 SIbS^X^— Xd <^ki.(fO. 13/im)* 1 
t.BST146^IfTins (foUtf30nm)W 
2tt£3lVt£tt (J^k itfO.O 7jum> cO^Ti" (fctt 
(f 3 5 nm ) £)Lh^|RJS*<B*S^*. -r=5:^*>. 
x^AH4 7c7)M)¥T 1(4. Tl> (d-2XTi n 
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)U^-iyj±m4 7 £M&L-?til£ . /i^-^igu 7 J: 
07L4 3 SlffiWitri fc^Hlfc* 0 . ^{wUJBBf 4SS 
2 JI S -y J: 0 J^BJtX'^ 4 . 
[007 1] /l^-?A|||4 7<7>CVDi£K:J:4 

K(i. CVDiSCtitti^-HBlktTttttB^-S. -ft 
Cfc»K /1^-^JUK4 7<7>JBj££«M&k:U ffitt&A 

tt«Tl*Lt"C£4. 

[0 0 7 2] iMC. H9 5 &. ^2Jf-C£>4;? 

me l^ux-^ ajbh 7 ( & i ji ) fc 1 1 tatKBfl 

■TS D RAM^fA-^x^iO±SPm@4 9 4 . 

[0 0 7 3] ^y^fyl4 8li. ZA-7?Si;J:t) 
ffM* tLh . mi Uzbti"). )V*r-*7 AJ&4 7 T'TSP 
€H4 5^[HgPA j as63i^nT-5-i7)*®{±{5i3 ,i Ffflt- 
ffM$ftT^4. Z<F>tzth. Xf77AAl/ 7 ^5^ 
{iS^ iiAtttcflHirt: c VDSIfflv^ stf^Srv > . 

C V D 3Sffl«4>K:*S5*«*4 naBcttC'Sr 4 . a|c£flW> 
JBflrCtt , flffleoffl 0 B S T m 4 6 jWB ^ £>ftT 0 . 
4fc. yl,f-'?Al4 7^ILT*«* { B STI4 6lZ 

-aym&tffo & . b s th4 6 jctiuai*^* ft. 

mzTkmtfB STI4 6fc»Lfc4teK:ii**fc:J: OK 

tzmzmjmm%t^fh c vd^s ^-r. ^ < ■/ * 

itf'J £fa±^4±T^Jfe^*£ ^. 

[00 74] ?y^fyl4 8«i»T2(i. 

/U-f-'>^»!4 7(0lW5Tl J:H^<Mt^. £ 
OJ:5t=:T2>Tli:-rSC:fc4wJ:'5. ±SPm®4 9£ 
(fcOXM^x£ffi$-<:'£4. -Ttcirh. /U^^A^fi 
£834— JRlcrtSHEfi (XM/X) ZcoX'j 

t zmmz-rtiti. ±.&m& 4 9&fctr>x v 

-Jr. fyfXTyita&mnxoizjzZKx 

blsX&£.l,%:^. JzZ&xbl'XttLfzW&X'li. 
**/1$sf<7>Gtffl6iT* «PCBST!t4 6WM/X 

vmmX'te. TJS {>Wr-*72±WA7) 4:±Jf 
x^r>-ll4 8) i:G4HtT.Lffl«ffi4 9*flljaci-5*: 
£-S3rIPJ¥ <±2&€1£4 9£«stf>fflU¥> SrW.Lo 

[00 7 5] ?y^Xf->-lil4 8£flM-r&-i: 



U ^y/Xfy*!5iflil 0^^ cmtlu. CKO 
mtl®M-X'h->Xi*mz)\,"r-*?J±]&4 icofrX 

4fc*>, ±«^4 9^£ffi£SS>l=fi«T'§4. ^4: 
t(f ;l^f— ^A§|4 7 ^HJlSr 50nmtl, ? X 
■f-^fflbOKff^ lOOnrat U^li^-tti. i/- hffifit 
iilQ/D^S. (SIC Mi?5 0 nmWA'f-'JAR 

cDfrX'T&nmzmfS. tfzm^zit^- hmm* 1 o n 

/UbK&ZbbtiMLXmmzlM-g&A 90}£15l(I 
[0076] ±tz. ?y/Xf^l48Kll ^Sfl^t 

ybcommmx-ffitiLZixz) (^fcitff-^ 

<S^7 , '7^'i:^>'^"-X^yM4 8 (±^m® 
4 9 ) fc^P^lC^$ix^iS^-C(i««Wt$^ffi«^ 

oism. y^ifb*-?^? b&imznmizL. &tz 

* (6l± L T D R A M<7>mMiti5 X iXttfg* 

mm^mnmz-ttix^^bmmLt^K m&wx -5^- 

*><0T«5rV^. Wimtf-k3.tiX^Xi>%<?>& 

tfzb*>x'jrt:<. mmmmwizm&Lxi* hy^jy 
7iz£*)mMtm&x'£zw£. fo&wmmz&tm 

fy!4 8 coffM ( ••/ ^ ) mz^TMttlzi&kZti. 
4^^ v ^#HM+OiS*T'?>4 . 
[0077] ^ynty!4 8ti, ilBLfcWaUM'h 

4. 

[0 07 8]ac HOCSf J:3(:. ^y/xf^ 
M4 8±lcH^L'5:V^7* M/^xMcfBliU Clix 
$-7X^i; L-t^>'^'X : r>'lP4 8» /l^f-^Al4 7 
fcJ;t/BST{i4 6a:X.yf->'^-r4. ^fLtCiO^V 
/Xfyi4 8 (&2JB) fc«fcl/^-^AJl4 7 (IS 
1J1) *^^4±Sl5m®4 9 4:. BSTR4 6*»4>5Sr4 
4p^2/^Se»IS5 0 4:£JKBJt-r4. ^^4;#P] 
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COO 7 9] &i>. fffEX-y^-y^tiS^T. 7* 

■■/■*-> ^Lf if^>, .Itf>*8£\ ^v/xf^i4 8e 
/ x- H "7* ^ i: L T WHS** i k * S T S.ivf^ 7 

[00 AO] 4fc. fflSX^^-^^^^ttX y^-^^ 

*> % t 4ix y -f - y 7TB? ffijWlGr£HU:JHa:$*i.£ J: a * 
x-v*>-7'>S:ltL&ltetztt. HI 1 (a) J: o 
tx-/*y^frffi*HFM$;h.£. ill (a), ( b ) 
liPl 1 0 fcfctti A«tfMifcWKiBiaT* 4 . -f %ir>-b. 

/MT-x^AlBM 7«?5X-/^>^EBrffltw(iT— 
Cf>J; *^x^AR4 7<0ffiiM£M:#&tt<Z> 

Kt-ifscic^rien ( tzt ufR u o, > vj&Rzti&m& 

ifJhZ, . J: 5 ^SltMftli^wtWtMSft 
£M*U ttCfrfcHTBEtt****. ^-"C. HI 1 (b) 

*j J: t f D STK4 6 *HftCi7fy/*ft4 X o t&t 
ft-Tx »/ 3 .1 i: * . .TixfcJ: O/Ut-x 

•7AJK4 TfflflS^Rjeifiit^ (1M T»"7 -r^A) coffJfiS; 

'.tsfflS 0fiJ:tffS*M±<soi6]Jt£l2iT.4. *W>x-y 
-J-^tftfHKi* T-'*ffi<o±iBP 1*»«>T*DBK:T* 
L P 2 jj'bf-A-ffl^Te P 3 £T-<7)8ES£X 

*». &'l<hax.-tm {tzttizo. is um) w2#oi& 

[■.CMS. (tzbz-l£6 5nml;j.±.) t^&ZttfX°*&„ 
[0081] itl. 012 IZ^X o IZ. 1.31W&4 9 
0V^9 — -s ^>|SJB$(CQ— tltVW&5 1 

*\&&*i>m%± L-ca-*/uaa5 1 fcawcs 
wai axtf* >rx7->m.4 stitch* *mmcom 

±®tc§|^±(f . £2IHiIift£rt-l/C±anSffi4 9H* 



4 9 Tel 5r fifgj-f -5. SIR r L A 5 , JiliSEI «HRtS<50 n 

t o o s 2 1 mz. m i s iz7T.?£ -j iz. ±.&nm4 9 

%m *> is V a ^IWfcit 5 2 . is 'J zi >mim 

5 2 li . t x. ti T E O S 6§ ftP<75itffi i: CMP JSC =t 

[ 0 0 S 3 ] H 1 4 l^-f J: o iz. 'J 3 

yXM5 3«. m2«li^i:±g|5€S4 9 fc£fg8tf 
ir?/, fc=tt>\ gi2JBlEai:*l«iiii»i:S:lS«E-r 

4, ^C-t'ti. ^ k ^.«rS5 2 JBgS% 4: _baB«ffi4 9i:*r 

mm- &7°? nztifc-r &mu ^54, 31 2 jbs& ^ m 
1 mm% 3 1 fc Srsft-r * r 5 ^ t*fiG-r s bhp * 5 5 

SrVX^k LTi^U 3ygg(l:^5 2*xy^y^'-rix 
If, ^cOX-y^-^^XS^M^-C^n 5 4lcoivciix 
•y ^-y^7L* { ±g!5«ffi4 9 «Dfl® ( ^ y^x^BS4 S 

as > teas t , mo 5 5 tout (ix y f - >- mtf&t* 
mimmzs immiz&L*^m i ±-?&. zv>v$& 

^P 5 4 toutli^-A'-i y f-y 7 , tfM.b%& , Z. 
o|fg, ^ynf/14 811, X^f^hv^fcL, 

StilS 1 Itl>l.^fx'/Ai4 7 i 0 k ^ 'J =J >-&tft. 

H^X y f - y ^"-rS^fr(Cfo(t4X -y f->- ^jIJKt&v|^$ 

^fi^otui>. (Stc^Vi/Xx>-M4 S*^fi!t$ 
ix^rv %±SC«ffi 4 9 ofgfiicTii . Kiia L/cx -y ^- y ^ jt 
tftcfc^Tx -y f - y ?'Wfx^ t jg LfeSB 

i/'ja y IS f fcJKcox y f - y ^"#ffl«lc: ij^txyfy^ 

-)lt>W&LZtLhZhtti:&. Z\±lt,ZttLX*nifo(r>B 
mX'lt? yfXr-y&A 8tf&f&ZtiX\.^fctb. _bSP 
MW4 9 *rK31 LT fotfB&Zti 4 c: k (i^r 

v\ i<oK*» tkiz&&zti&y?7't±. : &m4 9 1 
mmmmz:+Mz±z<&n\ttfX'%. ±mmM4 

[oo84] s&cxyf-^&atRU ni5^-r 

J;^:, X/W— *— /I' 5 6,57 Sr^fR"^ 4 . 
[0085] mz. m 1 6 IZ^£ o IZ. 7* YVi/Z. 

vm53*m$;th» 7^h]s^xhm5 3com^im 

OfT^. ^OT y^y^tli, /^56, 57 

^y^xf-yii4 8^fi!t§nr*5 0. z.<n9>y^ 
vWk4%im\m&mh\,xmfc$htz#>. /u^x^a 

-^-/U5 6*«Jia5*ffi4 9*StiaLTffM*ftl>*§1^ 
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Zbb%K). mmzxn *<7>WfBtfW6&t& Zbbtc 

[0 0S6] ±fc. «*a»fc*ivvai, 
S ... £ attSC <fc 0 7*9 ^fc wia^aBHbfl* (tztx. 

xtv- tf-n, 5 6KgPt;u-r-^AJK4 7 

[0087] Ell 7tC7jrf«fco£. xyp— 

5 6,5 7<Ort»Sr*tr5^ U 3 >«ffcK 5 2±fcA x ) T 

mx-foz&it*? yf&5 s*3 z.Tffyr^f-yjgk's 9 & 
mn-th.. m\fri-7 y&5 s&xxf? yyxr-ym5 9 

cmmizlifct ^lfCVDft«:fflv^. g-ftf-^ yR5 
812XA-*— 5 6.57 <7)I*|IIK?& p «k ? I3ff£j£ 
U ^^^^>-J15 9{±X;U— ;U5 6, 5 7 £S 

[0088]^:, Hi Slz^-tXolz. x.y+rt<y? 
SifctiC MP&£fHwc. ^V^yMi\^5 2_L<OM 

±gnm®4 9 i: (ntm.mz\zm^-9 yim$LZtix \ ^ 

h tK 9 V y R 4 8 t=l±B8R#ll«Wfe:-d-4 *L«r 
[0089] HI 9£^rf -tot, 7^^'60tc 

ymums 2±t,zw}f$.ztifz^V3ym<m6 it*c» 
±.m<ni/>)aymm(>2<7)mz>3i.z : &$Liitih. 
sizisvzymtme 2ii:M$^7tM/yxh 

yztihtfisvz ywttMtfz- -y^-yy^ti^ ^fef* <o 

|g i gpg^x -y y ^ J; 9 is V a yg? ftii 6 2 £ x -y 
f-y^'L, zco'&is'Jzi yij»'x -y f- y y £ *i & 

2«J)x 7 f yy'Ci 0 y 'J 3 yl«6 1 £x-y 

*yy-$-h. ztitzxo. Ttax'j>4^U3yiSfLH5 



2 cOiSftl^x -y f - y ^ *- RHitT £ £ . 
[0 0 9 0 ] *f6 31*^^31 2 /f£DiK&J±, 9>9iV, 
a-fk^^ 'J 71 6 4 *WI 6 5 * 

[0091] zco&. mmmm. ^smmm^hmm 
mz&ffrtz z t tfX'Z&tf. »«9i£*«rr h . 
[oo92] ^mfenms.izMf, ±.tmM4 9 zw, 
1 mx-fo & >v?--*7J*K4 7 b m 2 mx-fc h 9y?~x^- 

yM4 SX-mfctZtztb. ?°=?76 0 bco&Wimfm*: 

m<-tz>zbtfx-$z>. ±&mm4 9 cosm*® 

[0 09 3] («t^JB2) 02OH32 5(i, 

tynt&wmmn&mx'h sdra M^«t*-ft*xaw 

[0094] *nit<ojKB<o«js*««. mmomm 1 
[0095] mmn&m 1 003 c^-r ± a tc, ?L4 3 

*-/'Jn ySHtffi|4 2 izwmm. 02 0 C^-T <fc 0 t . 
;l-f-'/^lil6 6*Mn. ^-7^16 61^. H 
J£<7)« 1 cr>£ o tc?L4 3 SrS^&tf i 3 C^fiit-rS^ 
ttiffl^L. 02 00 J: dt?L4 3cOrtll^d «t d Id 
BfctZ. /Vy-~^Ame 6 cr>mmatzb X.H 5 0 nm 
b^h. */S, /Ur-X^A^e 6(4. XM'-y^ftib-SV^ 

ztfrkimmnBmi bmmzmi&x'Z. fsanKriuxs 

[0096] 02 i^-r«fc^(=. v'JnygHC 
M4 2araiO/t-T-X'>A^6 6 $rl^*L. ?L4 3<7)|*lM 
fc^^-^AJHe 6Sr»L"CTSH«S6 7SrJgJ«"r 
4 . i/'J3 yWtltWL4 2 Sffi^f-^AI 6 6 cDBfc£ 
(i. CMPS. X7fA' 7 7a«rffl^l.;i:* iI tll.. 
i^»5felSC|R LX , TL4 3 5rS^iitf^ 'J 3 y®Ht 
M ( Lx'Jn y 4 2 2: «0x -y f - y ^Rtt^' 
t^-5.>Ii:^^l>. Jt:i;i.{fSOG (Spin On Glass 

[0097] zcdx o iz*mmcr>BmcoT&WM6 nt 

[0098]iW:, 122 C3rr«t d TgC^ffi6 7 

oflffiBi:j& ■? b sti6 s imns0nm 1 b nmzm 

[0099] 02 3lC^-r<fc9C BST|^6 8 
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£ . d c7) J: o KP3S£ffi*>iitf£>(i£i«^MBSR 1 i: 0« 

mmcomm 1 «t o #nflsfMBHrc<±si < 4- & . -r 

®6 7*WLtl»W. T«ttffi6 7 OUx-^AR 

6 6 ) <ow&>2mftt*ifnsr-*>j*i&6 9commzm 
[oiooiac. 324 i a e . a^h^^k 

6 9H:^y/xf>'I7 0*:Mtl.. ?>/xfy 
§!7 0tf>Bl£t±, /l^-^AR6 9<Z)JRffJ: , 5iff<J8 

[0 1 0 1] BI2 5 3 (C. 7tM/^ 
M8S2r"7^ t LT^y^f^KT 0 , ^f-">Al 
6 9fc<fcy : BSTIB?6S£x-y^-:y;?'^-&. wil^J; 
0. ^>-^Xf->'jl7 0t3«ttX;W ; f-'>A^6 9*^^: 

^V^X-f >Jg7 OOE^ypX/U-r— ^AI6 9<T>m. 

[0 10 2] $<bt. ±tt*«7 l«r?I-3fe«K7 2«: 
ffittK7 2ti7tfc^trTEOSIWtl«fc U 

[oio3] %<?)&<7>T.ffii2me>jmi tmmx'hh 
[ o i 04] xmmv&mfcxtiii . ±»£iJBP£:rr 

•SWMcOT^m^ 6 7 Kisvvc l>mm<0&M 1 1 I^HSS: 
[0105] iSLh. *»BB#t=J:-?T*S<xfclSHH*ll 

[ o i o 6 ] fcfc *i* . ±imm^mm 1 , 2tii. ^ 
y r«4 o^r^ys 9^_hait;ffMt^a(ci/y =7^ 
K'(UR4 lfcit^'J 3yi«4 2 W£K 
BjfUi#\ 02 6tjJ:t>'l2|2 7{C^-rJ:otC. ?14 SCO 

^ifrffcJR4 2fcTL4 3 *mmk. 02 6 Icjjrf J: 5 
;^-^AM7 3 Sr^fc^tf^N-v^aCi OffM^" 
4. Bll»ifci:;lHf5 0 nmtfS. iXC H2 7K^ 



-t i o tz. mm iztz t tit eo o'cnmcoBumim 

-t. C\tHZ£r)!/V3yfrt > %&7'77'3 9t>lT- i y 
Am.7 3t SrRJEStfJkr > D^M K74 arffM 
■T-g). -S-sofiL tz>US H^^x-yf-y^lciO^-r- 
»*AIB7 3 ^8W>I»i*«^R»l* 

[0107]^:, XKHfi^BIK 1 . 2 IS 1 if 
T-3>£/l"-r- T ?Xj|4 7S>S^(±/l-x— *7i»§l6 9iz£ 

icDmmftzx&w&zmfr&tsMZimLtztf. M2 

8—123 OtZwrfXi IC. SS2Jre;&4*:^X^flg 

at, b s th4 6 <DffM&, njsiome i . 2 1 mm 
izcvDmzx^j^-^^mi 5%B&?h. mz. 

H2 9lz^-tJ:5lz. x^-y^m^zX'O^y^^T-ym 
t «fc 0©*$^4^:«>**«a7C»H^tqaHf i B S 

Tm4 6o)giicr>&m3.^\ zo'ik. msoiztjk-tx 

3C, C v DSt J: 0 ^ >-^f VI7 7 S-Mt5 . 

x^ymi 7 z&i&t zmizimTrnmrnzmfrixz 

U BST^4 6ar^Mt;$-»i:l>C:h{i:5r^. -efiO^tfOX 

[ 0 1 0 8 3 WiBiatOJBflSTtt, T$t>W&4 
5. 67 1 LT/^-^uU^^L/c*^ CliltcBI^^ 

zix^coitsim. fcfc*.Hra«» j^-^^ot 

4 5, 4 6tffl^ttf^t*«0l^BSTI$:Jf+A , y 

[ 0 1 0 9 3 ifc, =af ^^^ft 

«J:UBST|g4 6, 6 8^RUfc*«. STO 

[0110]4fc, fflfSeSBSfc^flRTIi, ±^®S4 
9, 7 KO^lJBk t-C/Uf--^A^4 7, 6 9S-M^ 
L^*\ ^O^y^-f KJRtL<»±BMtK* 

^^jeawcBMfc^ vsimitm \> ^z^ittzitm 1 at 

[01113 ^/c. BlFieilJfe^flgt'ti, ±gRm©4 
9, 7 1^2ii:Lt^y/^fyl4 87 7 0£<?iJ 
*Lfe*«. ivbfii, VbSiiL<tiVlbfflS7C*a»fc$rS 

■r^M, 9tef-9>Wk* mc9V?>VW„ J-9VT)V* 
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[oii2] i/c. wsmskffmwniMWSiA 9 . 7 

1(4, 6 9t^y/^fyK4 8, 

7 0 1 osji m* L£#>\ $ fctsftf-* >mw& 
★aw^+^^^ttsw (fekitfBSTjR) tca-rs 

[0 113] lWSeieil<Oje!BTt±, DRAMtal 

[0 114] 

[0 115] -T^ri5*>, ^^^°x^±SPa:flii:±^ffiill 
[HB^ffim^lMHJ] 

[Eli] *mnn—mmcomm mmcommi > -e&s 
d r a Moist*** lantcs l ^Bramt-S) h . 

[02] HJfiOB® 1 <7>D R AMOTSHMErffiSxeiHtc 
*L£0rffi0T'£>&. 

[ 0 3 ] nifeoB© 1 ct)d r AM*>«iaari££iejRfc: 

[04 ] mtfctO&m 1 <0D R AM(?5lBt*ffiSXS)HC 

[@5] mmcomm 1 r AM^t^^xmwi^ 

^L*rBJrffi0-C£>&. 

[06 3 |Bi<?5JBJ|Rl<?5DRAM<?5aBa*1£SrXS«ltC 

[07 3 mt&CDBM 1 <^)D R AMiOS3it**2rXSI«^ 
^L£ISrffi0T'£>&. 

[08 3 m&OBm. 1 COD R AM*>Ke*i££XgJHfc: 
SL/iifffi0T'S>«.o 

[09 3 HJfi^JBl^)DRAMOl8t*1£S:XeKHfcl 

[0io3 mmnmm 1 «d RAM<a«jt***xej* 
t,z9jkLtzwmmxfo%>. 

[0111 (a) *J JIM b) tt. 01 0£*5W*A8I5 

*j£± lt^ Ltzmmmxh h . 

[0123 mmcomm. 1 ^^msso/ ct* 

^L/c¥ffl0-C£>&. 

[01 3 3 ^£^<S10DRAM^U5t*j£*Xg)f. 



[0143 SOfc^KB 1 RAM0>«ftS1fc*XSI« 
[0153 mt&KM. 1 «0D R AM(50f8jft*"ffi2:XS>I 

[0163 nnnwm 1 RAM^it*a*xsn 
\z^Ltmwmx'$>h . 

[0173 *Sfitf>J$B 1 <?5DRAMWKJe*i£*XSJll 
[ 0 1 S 3 mttZCO&m 1 CO D R A M«OM3t*S2:Xg)l 

[0i9] mtmmm 1 «od r AM*>Rji2rs£S:xgjB 

[02 0] *Wfh<rM<7>mii&<n>fcm <HMW>J$R2) T 
D R AM0>R3Wj££X8J«[fc:5* t Jtffir®0t'fc 

s. 

[02 1] H)ISJ7)^2tf0DRAMc7)M3t*i£a:XgJiI 

[02 2] HJS^®.2^DRAMcr)»5t*^SrXgJl 

[02 3] SSffcOJBIB 2*)D RAMi0KJS*1£SrieW 
t^L^HJta0T'J>S. 

[024] HJScO^®2<ODRAMOS^*&2rXgli 

[025] nmcomm 2cod RAM<ossjt:fra;£xmiii 

[02 6] m&rmm. l . 2cOD R AM*5«jft#i£<0te 
oWfcxaiifcSS U/sBfEBTf . 

[02 7 ] mtu^mm 1 . 2<od r am^rkstkoa 
o^jsrx^jiRt-^ Lfcmmmxh s . 
[028] m&mm. 1 <^d ram^s^**^;* £>ic 
«Kow*xej«t^ l fcwnsHT* & . 
[02 9 ] mmcommi<oDP.AMcr>m : mijmcr>z t>iz 

[030 ] mmcomm i«>DRAM«>aBt#&*>3 

1 2fi£ 

2 s^-sia 

3 pI^x^ 

4 nl'^x/l' 

5 nl>)x^ 

6 ^UavBHtK 

7 ^ya^BMtlR 

8 y-MJMtW 

9 y-h«® 

10 Jfr-/7^e^8M 

11 n- w.¥mfcWM 

12 p- m*m&m® 

13 SftS/'Jn^M 
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